Prolapse of the Rectum
In 1957 we presented the results of treatment of 30 patients with complete prolapse of the rectum (Hughes et al. 1957) . Each had been subjected to a synchronous combined abdominoperineal repair without removal of colon or rectum. A further 54 patients have been treated and the total series of 84 cases is analysed here.
With the patient in the lithotomy-Trendelenburg position (Lloyd-Davies), the perineal surgery has been undertaken by a gyniecologist, the abdominal by a surgeon with experience in pelvic dissection. The first 17 cases were treated by a synchronous combined Moschcowitz-type abdominal repair and perineorrhaphy. In the next 50 cases the abdominal repair was extended to include the pelvic fascia between the rectum and vagina (prostate). In the last 17 cases the method of suture of the levator ani muscle has improved and mobilization of the rectum from above has been more complete. Group 1. Synchronous Combined Moschcowitz Repair and Perineorrhaphy There were 17 cases (16 females, 1 male) treated between July 1951 and November 1955. The abdomen was opened through a lower midline incision and the small intestine displaced from the pelvis. The fundus of the peritoneal sac, freed by the perineal surgeon, was grasped from above, invaginated into the peritoneal cavity and amputated. The pelvic peritoneal cavity was obliterated with multiple encircling purse-string sutures, and the abdomen closed. The perineal surgeon, having exposed and freed the peritoneal sac through a transverse incision anterior to the rectum, sutured together the two halves of the levator ani muscle (puborectalis and pubococcygeus) anterior to the rectum.
There was no death, no serious complication. All patients were traced (for six to ten years); one 63 died from cerebrovascular disease two years after operation. The result was good in 12 cases, although in 5 a ring of mucous membrane telescoped outside the anus with strong, sustained effort. In one patient there was a partial recurrence, in 4 complete; in each the recurrence developed in the first twelve months.
Two features emerged from this group. First, the functional result in the 12 non-recurrent cases was good; second, re-operation in one of the recurrent cases (a male) revealed complete reformation of the deep pelvic peritoneal pouch. One patient, who had a successful pregnancy, developed a uterine prolapse a year later, but the rectum has remained intact (seven years). The results seemed to justify a further trial, but with a more extensive abdominal repair. Group 2. Synchronous Combined Pelvic Fascial Repair and Perineorrhaphy There were 50 cases (48 females, 2 males) treated between January 1956 and May 1960.
The perineal procedure remained unchanged. The abdominal operation was begun in the same way but, after removing the sac, dissection was continued down between the rectum and vagina (or prostate) and laterally to expose the lateral ligaments.
A series of silk sutures (No. 4 ) was placed in the extraperitoneal space between the rectum and vagina (prostate). Each suture encircled the space, passing through fascia anteriorly and posteriorly, including the lateral ligaments on either side. The first suture was placed close to the levator ani muscle, the subsequent ones at intervals above, ending at the cervix (seminal vesicles). The peritoneal floor was closed with a continuous suture anterior to the rectum.
One patient died and autopsy revealed a perforation in the rectum 3 cm above the level of the levator ani muscle, due either to pressure necrosis from a suture or unrecognized operative trauma.
In 5 the prolapse recurred within twelve months: one, who was 82 years of age, was unaware of the recurrence, and she died at 84 years; a second patient had had the prolapse for forty years prior to operation; the fourth and fifth patients had operations by makeshift teams. In 5 others the functional result was excellent, but straining caused some mucous membrane to telescope out of the anus (as much as 2 cm).
Most of the patients were elderly; some died from other causes. One female died after five years from chronic nephritis; a second after two years from an obscure vascular disease; a third two years after operation at the age of 89 years. Four other patients died, 24, 36, 39 and 52 months after operation, from coronary disease. One died two months after operation from a proven perforated ulcer; another six weeks after operation, from cerebrovascular disease. None of these patients had a recurrence of the prolapse at the time of death. All patients without a recurrence enjoyed a normal, or almost normal, functional result.
The results of this second group show that of the 5 recurrences, one was caused by infection, 2 were possibly related to the perineal operator being unfamiliar with the operation, and 2 occurred unexpectedly.
Group 3. Synchronous Combined Pelvic Fascial Repair and Extended Perineorrhaphy There were 17 cases (16 females, 1 male) treated between July 1960 and January 1962. In the abdominal operation the peritoneum was incised on either side of the rectum and the rectum lifted off the anterior surface of the sacrum and coccyx, preserving the autonomic nerves. The deep peritoneal pouch (sac) was dissected up by blunt and sharp dissection, and excised. The lateral ligaments were defined, but left intact. The upper surface of the levator ani muscles was visualized on both sides (Fig 1) . The perineal dissection proceeded as previously so that the pelvic aperture in the levator diaphragm was seen from above and below.
An almost straight needle, 15 cm long, threaded with chromic catgut (No. 2) was passed through the levator muscle mass on the right side by the perineal surgeon (Fig 2) . The tip emerged through the upper surface in a triangular area bounded anteriorly by the pelvic wall, posteriorly by the lateral ligament and medially by the edge of the levator muscle. The tip was seized by the abdominal surgeon, pulled through and the needle passed back to the perineal operator to be rethreaded for insertion on the other side. Usually it was possible to insert five or six such sutures. They were all in place before tying from the abdominal aspect (Fig 3) .
After suturing the levator ani interrupted silk sutures were inserted between the rectum and vagina, including the lateral ligament and the fascia as described (Fig 4) . The peritoneum was not always closed in case the extensive mobilization should lead to exudate and blood loculating in the pelvis. The perineal phase was completed by perineorrhaphy.
There had been no post-operative death. One patient developed a perineal fxcal fistula due to a perforation on the anterior wall of the rectum (? operative, ? pressure from suture), but this closed spontaneously. There has been no recurrence so far; this is encouraging, because previous recurrences began within twelve months of operation. Functional results are excellent, and no case has so far developed a mucosal prolapse.
DISCUSSION
In the last ten years 106 cases of complete prolapse of the rectum have been seen. Fifteen have had no surgical treatment, for various reasons: one had an inoperable carcinoma; 3 young patients (20-22 years) had large prolapses, but minimal symptoms (according to them); 4 were living restricted, bedridden lives for cardiac and orthopwedic reasons; 7 patients have postponed operation, but most will come to surgery ultimately.
Five had a Roscoe Graham operation, one an anterior resection, and one a Thiersch operation (female, 90 years). Eighty-four patients have had the abdominoperineal procedures described. Although 30 of the patients were over 70 years of age (5 over 80 years and one over 90 years), there has been only one death and this was related to technique and not to inability to tolerate the operation.
In the procedure described, no bowel has been removed; instead the pelvic aperture has been narrowed by approximating the levator ani muscle anterior to the rectum, and the pelvic fascia between the rectum and vagina (prostate) has been reinforced by silk sutures. Probably further fixation is given by the tissue adhesion which follows complete mobilization of the rectum to the levator ani muscle.
The levator ani muscles have seemed normal, although they have been described as atrophic. The lateral ligaments are intact, although a little long, and probably limit the prolapse. The peritoneal pouch is deep, but when the rectum has been mobilized completely the line of reflection of the peritoneum on its anterior aspect can be delivered well into the pelvis. The rectal attachments of the lateral ligaments are above and below this level.
The synchronous nature of the operation is stressed. Simultaneous performance is not so important as synchronized technique. It is easier for the perineal surgeon to identify the correct plane of the sac if he is allowed to free the fundus of the sac before the abdominal surgeon. It is important that the upper surface of the levator ani muscle be fully exposed, and this is only possible if the perineal surgeon is not pulling on tissues.
This operation is an extension of the Graham procedure which in turn was more thorough than that suggested by . Operating through an abdominal approach, Graham sutured the levator ani muscles anterior to the rectum. He did not live long enough to produce figures supporting the operation, but impressive series have been reported by Snellman and by Goligher. Snellman (1961) reported 4 recurrences in 42 cases operated upon (follow-up three months to ten years); in 3 of these the rectum telescoped out behind the levator repair. He felt that this was due to weakness of the structures supporting the rectum and favoured combining the Graham operation with mobilization of the rectum posteriorly and stitching it to the anterior surface of the sacrum. Goligher (1961) mobilized the rectum completely, severing the lateral ligaments. He reported 42 cases without a recurrence. He indicated that this extensive mobilization of the rectum might be as important as the suture of the levator ani muscle.
Our operation is essentially similar to the Graham-Snellman-Goligher operation, differing mostly in the method by which the levator ani is sutured. Abdominoperineal operations have been favoured by Brintnall (1952) , by Butler (1959) and by Dunphy & Pikula (1959) (although they recommend removal of redundant bowel). The synchronous abdominoperineal procedure appears to us to be an easy way of achieving complete levator ani suture.
Infection from perineal contamination was troublesome in earlier cases and has been regarded as a disadvantage of the method (Goligher 1961) . However, a concerted effort has prevented this complication. Pre-operative neomycin, pursestring closure of the anus during operation, vigorous soap and water scrubbing of the perineum, and the intravenous administration of 10 million units of penicillin early during the operation are current preventive measures. Nonabsorbable sutures have been used for the pelvic fascia without complication and, if results are unsatisfactory, we have sufficient confidence in the degree of asepsis to insert fascia (Ripstein 1952) , aponeurosis (Bracey 1959) or Ivalon .
Results are difficult to assess. Most patients are elderly and their life expectancy is short. This reduces the numbers available for re-examination. Our recurrences have been apparent within twelve months. If there is no recurrence within eighteen months, it is likely that the operation will remain successful. This statement is made with reservation, for one of Butler's cases recurred Table 1 . The functional results have been excellent and all patients have been grateful. With two exceptions, even patients with recurrence have claimed improvement. In the earlier cases the mucous membrane tended to telescope through the anal sphincters, resulting in a symptomless, partial mucosal prolapse of up to 2 cm. This appears to be due to weak rectal attachments and not to recurrence of the deep pelvic cul-de-sac . As has emiphasized, an essential part of the Graham operation was attachment of part of the rectum to the fascia of the pelvic wall, and only by complete mobilization of the rectum can this be corrected. This may be one of the reasons for the difference between the results of Gabriel (1958) and Muir (1959) , both of whom remove redundant bowel, but by different techniques; it can explain the excellent results of Goligher (1961) and can be a reason for the improved results in our later cases. It is tempting to believe that the primary lesion in rectal prolapse is concerned with weakness of the lower attachments, and that the deep pelvic cul-de-sac is secondary to this initial descent of the rectum .
Mr Clive Butler (London Hospital, London)

Intra-abdominal Repair
The only satisfactory treatment of rectal prolapse is by surgery; those who are unsuitable for major surgery may have their prolapse partially controlled by a Thiersch operation, but I have not found this to be satisfactory, and patients are often not relieved by it.
OPERATIVE PROCEDURES IN WOMEN
When it was recognized, first by and later by Roscoe , that rectal prolapse was really a form of hernia, the abdominal route became increasingly popular, for it became obvious that it was impossible to remove the hernial sac from below; this accounts for the high recurrence rate which follows rectosigmoidectomy, which may be compared with bad results after inguinal herniorrhaphy if the sac were not removed.
I carry out two operations for prolapse: (1) Intra-abdominal repair without excision of the excess bowel. (2) Intra-abdominal repair combined with a rectosigmoidectomy from below. Either procedure may be accompanied by some form of perineorrhaphy at the same time, or more usually at a later date, if the sphincters are torn or lax.
Intra-abdominal Repair without Excision ofthe Bowel
(1) The patient is placed in the lithotomy-Trendelenburg position, the intestines are packed out of the pelvis and the extent of the hernial pouch demonstrated externally by a hand in the sac internally. (2) Two sutures are placed in the uterus, if present, and it is drawn up out of the way by an assistant standing between the legs.
(3) The whole of the hernial sac is excised, taking care that the ureters are not injured and that the anterior rectal wall is not damaged. In this way the whole of the posterior vaginal wall is denuded of peritoneum. (4) The rectum is completely mobilized posteriorly and laterally down as far as the attenuated levator muscles. No attempt is made to approximate these muscles as is practised by Goligher (1958) . (5) The rectum is next pulled up into the abdomen and the rectovaginal septum is reformed by a considerable number of interrupted silk or thread sutures. (6) The peritoneal floor is reformed at the pelvic brim. (7) A ventrofixation of the uterus is carried out; if the patient has previously had a hysterectomy, the vaginal vault is tethered to the anterior abdominal wall by stout silk sutures. (8) The object of these steps is to fix the vagina until the rectum and vagina become firmly adherent; similarly, it is hoped that the back of the rectum will adhere to the anterior surface of the sacrum. The abdomen is closed without drainage.
The foot of the bed is raised for two weeks and the patient not allowed up until the third week. Results in 29 patients so treated since 1947: Six of these had a perineal repair at the same time or later. Three have died some years after their operation from other causes and had no recurrence at their death. Four have recurred: 2 were treated by a combined abdominoperineal rectosigmoidectomy in 1952 and 1953 and remain well; 2 have had further intra-abdominal repairs (in both the hernial sac had reformed and the rectovaginal septum had broken down), and both are well six and four years later respectively. Of the remaining patients, 2 have mucosal prolapse which can be controlled by injection therapy and one has persistent urinary incontinence, the cause of which is obscure. The remainder are well, but as 9 have had their operations in the past two years it is early to evaluate results.
No patient is incontinent but a number complain of persistent constipation, which resists anything except an occasional enema.
Combined Abdominoperineal Repair with Rectosigmoidectomy
This is carried out if the prolapse is very large in a physically fit patient, or in a large recurrent prolapse. I have only performed it once since 1956; in my experience, the more operations done for this condition the less often it is necessary to excise excess bowel.
Steps of the operation: (1) Up to stage 4 of the previous operation the procedure is similar. If an excision is necessary, a second surgeon pulls out the excess bowel from below and carries out a routine rectosigmoidectomy. The anastomosis is carried out with two layers of sutures; the first, of interrupted thread, approximates the seromuscular coats, and the second unites all coats with interrupted catgut. I have found that cautery division of the bowel lessens the blood loss. (2) It is important to leave 7-8 cm of rectum and anal canal intact in order that the patient may keep her rectal sensation and continence. (3) After the anastomosis, the suture line retracts inside the anus; the peritoneal floor is reformed, and a ventrofixation of the uterus is carried out. Results in 11 cases operated on since 1947, 9 before 1955: Only one has recurred, in a young woman who had previously had a cauda equina tumour removed. Her prolapse returned after ten years, and she is now ambulant after a Thiersch operation performed elsewhere; she is unwilling to undergo further surgery. Two patients have died since operation; there was no recurrence at the time of their death. One woman has had a baby by Ctsarean section and remains well. In the remainder, rectal sensation is present and they have control of their bowels; constipation is not a marked feature as it was in the first group.
There have been some serious complications, fortunately none fatal: (1) Secondary hmmorrhage: 2 patients had severe secondary hwmorrhage from the suture line and required an emergency transverse colostomy with packing of the rectum. Both did well and the colostomies were later closed. In neither was the cautery used at the first operation. (2) Rectovaginal fistula: One woman developed a rectal stricture at the site of the anastomosis; she also got an abscess above the stricture which burst into the vagina. A colostomy-was carried out, then an internal proctotomy and later the colostomy was closed. She is now well. (3) One patient had a pelvic abscess which required a colostomy for a few weeks.
OPERATIVE PROCEDURES IN MEN
Complete prolapse of the rectum in men is rare and is more difficult to explain. I have treated 3 men and have carried out a routine intra-abdominal repair without excision of the excess bowel. At operation a large hernial pouch descends between the rectum and the prostate, replacing the fascia of Denonvilliers; it is a curious experience to look at the prostate from within the peritoneal cavity. The sac must be removed and the fascia of Denonvilliers repaired with interrupted thread sutures after the rectum has been completely mobilized. My first man was operated upon in 1959 and the last in 1961; so far the results are excellent.
Dr M H Friedman' (Department ofSurgery, General Infirmary, Leeds)
Results of the Roscoe Graham Repair
The definitive repair of the pelvic floor from above in the treatment of massive rectal prolapse was outlined by . A modification emphasizing complete mobilization of the rectum, accurate suture of the puborectales and elimination of the pouch of Douglas was used by Goligher (1958) in 23 patients with satisfactory results.
My report is of 43 of his patients with complete rectal prolapse in whom this modification of the 'R S McLaughlin Foundation (Canada) travelling fellow. Present address: Edmonton, Alberta, Canada Roscoe Graham repair was performed. All patients have been traced. Thirty-three have been recently examined. Data on 7 patients living at a distance were obtained by letter and previous examination.
The series comprised 38 female and 5 male patients, ranging from 18 to 82 years. More than three-quarters were over 50. Previous surgery for rectal prolapse had been performed in 13 cases, including Thiersch wire insertions, perineal excisions and repairs, Lockhart-Mummery operations and others. In one instance eight operations for rectal prolapse had been carried out.
There were two post-operative deaths: One patient, aged 76, died suddenly eight days after operation; no obvious cause was found at postmortem. A second patient, aged 69, died suddenly from pulmonary embolism twelve days after surgery. One late death, of a patient aged 72, four years after operation, was of uncertain cause, there being no recurrence up to the time of death.
The follow-up in 7 cases is less than one year; in 22 from one to five years; and in 12 more than five years.
Functional Results
Rectal function after operation was assessed and irregularity of bowel habit was found in the majority. In only 12 cases were bowel habits considered to be normal. Eighteen had multiple motions, three or more daily, usually of small, hard, frcal pellets, either at frequent intervals during the morning or throughout the day. Eleven patients were constipated (not preoperatively) and required regular and cautious use of an aperient to strike a balance between constipation and diarrhoea.
Defects of continence of fiatus and f=ces and the occurrence of soiling were sought. Thirteen patients had no defects. Twenty-six had mild defects, usually occasional incontinence of fiatus and intermittent soiling of underclothes. This did not cause undue concern to the majority unless they had diarrheea, when many became incontinent. Nine regularly wore a pad for their protection. Two had severe incontinence with a complete recurrence. The majority were well satisfied with their operation.
Sexual function was assessed in the 5 males. Three had normal relations; one, aged 24, married following operation and his wife was pregnant. One was partly impotent and one probably so.
Objective Results
During examination, on vigorous straining a rectal mucosal bulge was noted in 17 patients; an annular ring of mucosa in 10; and a localized segment of mucosa in 7, presenting either above or below the anal verge with straining. In most of these patients the anus was patulous on traction, associated with a lax sphincter. In most this was noticed within a few months after the repair and has not progressed. In 3 a mucosal bulge preceded a complete recurrence.
Complete recurrence has been detected in 4 patients. It appeared at three months, one year, four years and four and a half years after operation. Reoperation has been performed in 2 patients: one has had a repeat Roscoe Graham repair and one an anterior resection, both with satisfactory results to date. The remaining 2 patients have refused further surgical intervention.
Sneilman (1961) reported 5 recurrences in 42 cases of rectal prolapse treated by a modified Roscoe Graham repair and followed from three months to ten years. Palmer (1961) reviewed 23 such patients over a twenty-year period, including the 3 patients originally reported by Graham, with no recurrence. Including the present series, the known recurrence rate in 108 reported cases treated by this operation is 8 3 %, which is encouraging.
Professor Charles WelLs (Department of Surgery, Liverpool University) Polyvinyl Alcohol Sponge Prosthesis I shall describe the abdominal repair of gross prolapse of the rectum by means of a polyvinyl alcohol sponge prosthesis.
It is not necessary to sterilize the bowel preoperatively, as its lumen is not opened.
In the Trendelenburg position the abdomen is opened through a generous hypogastric mid-line incision. The rectosigmoid is drawn into the operation area, displaying the ample mesorectum and the deep hernial sac of the prerectal pelvic peritoneum, which may be noticeably thickened. The first steps are a conservative mobilization of the rectum, as for carcinoma.
The peritoneum on either side of the mesorectum is cut at about 5 cm from the bowel and is reflected away from the vessels to beyond the ureters. This produces flaps of sufficient length to re-peritonize the operation field later. The rectum with its vascular pedicle is lifted forward and the connective tissue between it and the hollow of the sacrum is separated in its full length. The peritoneal incision is completed by joining the lateral incisions across the front of the rectum, at the bottom of the pouch of Douglas. In the male, this transverse cut is about 1 cm above the bottom of the rectovesical pouch over the seminal vesicles. The genital viscera in the mid-line are put on the stretch and the rectum is dissected backwards from the vaginal wall or from the vesicles for a few centimetres. Little bleeding is encountered in the dissection, all of which is in natural tissue planes.
The rectum is retracted to the left of the pelvis whilst the polyvinyl alcohol sponge prosthesis is placed in position in the hollow of the sacrum.
Three thread sutures are first placed in the midline of the sacrum, either in the periosteum or in disc substance. A piece of sponge 1'5 to 3 mm thick, measuring about 9 x 15 cm, is transfixed at the centre of its long axis by the sutures and attached by them to the hollow of the sacrum. The sponge is spread out flat and the rectum, with its pedicle, laid upon it in the middle line. The rectosigmoid is pulled firmly upwards and the sponge wrapped around it from the sides (Fig 1) . The edges of the sponge are sutured to either side of the rectum with thread. About one-fifth of the circumference of the rectum, anteriorly, is left uncovered, to avoid the risk of stenosis. The opposite edges of the sponge are loosely laced together with catgut, in order to maintain a tubular form during healing.
Finally, the peritoneal flaps are brought together over the operation field, thus obliterating the prerectal peritoneal hernial sac. The omentum is drawn down into position, and the abdomen closed without drainage. The post-operative routine is cautiously progressive as for any other major abdominal procedures.
There has been no operative mortality or morbidity in the 19 Liverpool cases. All have been satisfactory. The results are presented in greater detail by Mr Naunton Morgan.
Mr C Naunton Morgan (St Mark's Hospital, London) The Use of Ivalon Sponge The large number and wide variety of operations devised for the cure of complete prolapse of the rectum indicate the difficulty of the problem. Dickson Wright (1949) enumerated no fewer than 36 operations for rectal prolapse when he opened the discussion at a meeting of this Section in 1949. Since then the most promising operation for holding up the prolapsed rectum has been that of Roscoe Graham, in which the pelvic visceral aperture is diminished in size by suture of the pubococcygei.
Schofield (1955) investigated the reaction of tissues to polyvinyl alcohol sponge (Ivalon) and reported promising results when this substance was used as a prosthesis in the repair of large hernias. He showed experimentally that this substance, unlike many others, allowed granulation tissue to invade its interstices with almost complete absence of foreign body reaction, the sponge being completely incorporated in the tissues.
Subsequent work by Cuthbert Dukes (personal communications) confirms the fact that P.V.A. sponge seems to be accepted as part of the body, but that in the rat, after many months, sarcoma developed from the tissues at the edges of the sponge. Malignant disease occurred more readily when the sponge was thick and its interstices very small. Because of these findings, the Ivalon sheet should be thin, approximately 3 mm thick, and well perforated by numerous needle punctures.
This substance has been used in man for the past ten or eleven years, in the chest, in arterial surgery and to replace or improve the contours of the breast, and no case of malignant disease has been reported. Schofield showed that the fibrous tissue formed within the sponge produced a solid non-rigid repair and the fibrous tissue did not stretch more than the sponge itself. Strict aseptic technique is of the greatest importance. suggested the use of Ivalon to fix the rectum and to strengthen the pelvic outlet.
The lower edge of the Ivalon cuff impinges upon the superior surface of the visceral pelvic aperture and produces a firm buttress at this level, as well as in the pre-sacral hollow and lateral pelvic walls.
In order to present a large enough series treated by Ivalon sponge insertion, it has been agreed that Professor Wells' figures and those of St Mark's Hospital be combined. The total number of operations performed, using the same basic technique, is 52. Thirty-two of these operations were carried out at St Mark's Hospital, with 2 deaths, and the other 20 at Liverpool.
Mortality rate: In this combined series there were 2 post-operative deathsan operative mortality rate of approximately 4 % ( Table 1) . One of these deaths occurred suddenly on the fifteenth postoperative day in a woman of 59 from coronary thrombosis. This was an unexpected death and perhaps unconnected directly with the operation. The second death occurred in a frail arteriosclerotic woman of 86, who developed a rare complication of an abdominal operation, namely, volvulus of the small intestine, and succumbed after operation for its correction. When the 2 post-operative deaths and, in addition, 4 late deaths from intercurrent disease are excluded, 46 cases remain for consideration. Recurrences: There has been only one complete recurrence to date in the 46 cases followed up (2-2 %) ( Table 2 ). This one recurrence at 2 years 4 months occurred in the 30 surviving St Mark's Hospital cases (recurrence rate 3-3 Y.).
The period of follow-up in many of these cases is too short to arrive at an accurate recurrence rate. In addition to the 1 complete recurrence, there have been 2 patients with mucosal prolapse. The mucosal prolapse in one of these patients was present immediately following operation. However, the figures shown in Table 3 are encouraging: in the 26 cases followed up for two years or more there has been only one recurrence (4 % approximately).
Functional results: The criteria upon which the functional result is based unfortunately do not correspond in the two groups making the combined series. In the 20 cases from Liverpool all the patients have normal bowel control and do not soil themselves.
The assessment of continence is mainly subjective and since individual patients vary in their answers to questioning, it is difficult to be entirely accurate. At St Mark's Hospital, a patient who cannot control a loose or unformed stool is regarded as being incontinent to some extent. On this basis it will be seen that the incidence of complete continence is low. This is readily appreciated since about 50% of the patients are constipated following the operation and require an occasional or regular aperient, resulting sometimes in a loose stool. Furthermore, it is found that 73 % of patients with complete rectal prolapse were not completely continent before the operation.
In presenting the post-operative functional results in 30 patients investigated at St Mark's, compa-rison is made between the pre-operative and-post-operative degree of control. Rectosigmoidectomy had previously been performed on 5 of these patients (16-7 %). Table 4 shows that of the 30 cases in the St Mark's series 22 were incontinent pre-operatively (73*3 %). Following operation there were 15 incontinent patients (50%). This would indicate an improvement of 23 3 %.
The number of patients with complete prolapse who were continent before operation was 6 (20%). After operation 14 patients were continent Electromyographic studies before and after this type of operation carried out by Mr N H Porter indicate an improvement in pelvic and sphincter muscle function and co-ordination. Bowel habit: Post-operative bowel habit was studied in 18 of the cases. In 9 (50%) defecation was easier; in 4 (22%) it was unchanged. It was worse in 3 (17 %), and in 2 (11 %) the patients were not sure.
Morbidity: In only one patient was the operation complicated by staphylococcal infection and it was necessary to drain a large pelvic abscess through the posterior vaginal fornix one month later. In spite of this, the temperature remained raised for several weeks and it was decided to remove the Ivalon sponge five months following the operation. The temperature still did not settle and ultimately it was discovered that the patient was maintaining her temperature by playing tricks with her thermometer. She admitted her guilt. In retrospect it might not have been necessary to remove the Ivalon sponge. Nevertheless, this patient had a good result one year five months post-operatively.
There has been no upset of sexual function in 5 male patients operated upon at St Mark's Hospital.
Though to date this operation has been tried in too few patients for too short a period for its results to be fully assessed, at the present time the method is probably the best operation to fix the rectum in its normal anatomical position. It has the advantages that it is not difficult and that the anatomy of the pelvic muscles and anal sphincters is neither distorted nor damaged by suturing. Anterior resection undoubtedly fixes the rectum, but it is truly a major procedure, with the added risk of an anastomosis.
Restoration of the normal anatomical relations of the rectum with undistorted pubococcygeus muscles, which guard the visceral pelvic aperture, gives the best chance for the re-establishment of satisfactory and normal defecation. Removal of the rectum by rectosigmoidectomy obviously destroys all chance ofthis most desirable function.
A good functional result cannot be guaranteed, as our experience shows, but the patients are truly grateful to berelievedof their dangling bowel with, perhaps, in time, a chance of improvement in function. Why the rectum in these cases is often insensitive and why the normal reflex of defecation is lost or diminished is still unknown. Mr Kenneth Wood (Royal Infirmary, Leicester) I have studied the biological behaviour of polyvinyl sponge in rats, dogs and in humans; I would like to make three points. First, in no case has evidence suggested that the insertion of polyvinyl sponge is associated with malignant change.
Second, I have had to operate on several hernias which recurred after a polyvinyl sponge repair. It appeared that the sponge persisted up to about twelve months: after about eighteen months it fragmented and in one patient after two years no sponge could be found, although the scar tissue had a greenish stain. The third observation is obtained from work on rats and may explain the findings in human hernias. In rats a 4 cm disc was excised fromtheabdominalwalland asheetofpolyvinyl sponge 2 mm thick was sewn into the defect and the -skin closed over it. These animals were sacrificed at intervals of up to sixteen weeks. No implant was extruded although some superficial sepsis occurred and in each case there were adhesions on the deep surface of the graft. No structural change occurred in the material until twelve weeks had elapsed. After that, the graft thinned and disintegrated into islets of sponge lying in fibrous membrane.
Histologically a sequence of changes could be demonstrated. During the first week an advancing zone of inflammatory cells through the sponge was followed by fibroblasts; by the fourth week organized fibrous tissue and foreign body giant cells could be recognized; and after the twelfth week the giant cells were actively removing sponge, pieces of whichcould beseen inthese cells.
These observations suggest that the value of polyvinyl sponge in the cure of prolapsed rectum depends not on the sponge but on the fibrosis it produces and that possibly the sponge is slowly absorbed in the post-operative phase. Experience shows that certain conditions are commonly present with compete rectal prolapse and, whether they are cause or effect, they require consideration: (1) Weakness of the levator ani and sphincter muscles. (2) An abnormally deep pouch of Douglas. (3) A lax attachment or an abnormal mobility of the rectum. (4) Patients in whom constipation, particularly the 'pellet' type, posture or associated functional disease may be significant. These should be corrected. (I) In the sixteenth century Ambroise Pare described prolapse of the rectum taking place in patients who had sustained a 'palsie of nerves which goe from the Holy-bone to the Muscles the lifters up of the Fundament'. Injury of the sacral nerves and cauda equina was ignored until Butler (1954) described 2 cases following operation upon the cauda equina. The levator plate, upon which the rectum lies after leaving the sacrococcygeal curve, is almost horizontal in a healthy patient, but in those with rectal prolapse, and to a lesser extent in some old women, the levator plate becomes more oblique and the line of the rectum lies almost vertically over the levator hiatus. Myograms suggest that in straining the hiatus is pulled slightly forward, and the stability of this gap will presumably depend most on the strength of the puborectalis and pubococcygeus muscles. Recurrent prolapse dilates the hiatus and weakens the sphincter muscles of the anorectal ring. Weakness of the levators in rectal prolapse, whether cause or effect, is important.
(2) An unusually deep pouch of Douglas occurs in patients with rectal prolapse, the posterior vaginal wall in women, and part of the prostate in men, being covered by peritoneum. In a typical case in a woman the perineal body is small, and the rectovaginal septum is very small. This appearance could be the result of recurrent rectal prolapse or its presence might favour its development.
(3) The rectum is loosely attached to the sacrum by a mesorectum and this extends almost down to the sacrococcygeal junction. It can sometimes be demonstrated by X-rays with a barium trace in the knee-elbow position.
(4) It is difficult to estimate the importance of habits of deftcation, posture and functional disease. In Britain rectal prolapse is more common in women; I have operated upon only three men, two of whom were mentally odd. However, I am told by Indian surgeons that the condition is common in young men, and the squatting position may play a part in its production.
Surgical treatment for complete rectal prolapse should fix the rectum, protect or strengthen the levator ani and alter the pelvic peritoneal floor. These objects cannot be attained except by an abdominal operation, and there are several procedures which are likely to be successful. I have used and like anterior resection, and I advise it for complete rectal prolapse provided the patient is fit for an abdominal operation. Anterior resection has the following advantages: (1) It removes all rectal slack, leaving nothing to prolapse.
(2) Adhesions around the anastomosis fix the rectum to the sacrum. (3) The pouch of Douglas is removed and in a woman the uterus can be brought back so that the most dependent part of the pelvis is anterior to the rectum, and the levator hiatus is protected by a 'vaginal beam' above it. In the male, the bladder falls back to the right of the anastomosis to some extent, though this is not so effective. (4) Elderly women stand the operation well. There is a good blood supply and a lax sphincter, and I have never seen sloughing or a fistula.
The essentials are: (1) The rectum must be mobilized down to the levator ani. Whether or not the lower part of the lateral rectal stalks are divided, including the middle haemorrhoidal vessels, does not matter, provided the rectum has been fully mobilized anteriorly, posteriorly and laterally. I have re-operated upon patients in whom a so-called anterior resection has failed, and the second operation has shown that the bowel had never been fully mobilized and that the anastomosis had been above the floor of the pouch of Douglas. It must be below this, though there is not the necessity to perform it so low as for a carcinoma. The rectal stump should be 7-8 cm long. Many of these patients have been incontinent and a small rectal stump will be insufficient.
(2) Enough sigmoid must be removed to leave no slack, and the bowel must be straight from the left iliac fossa to the anastomosis.
Disadvantages are: (1) The patient must be fit for an abdominal operation and, as many are in the 70s and 80s, some are unfit.
(2) There are the risks of a major operation. I have had one death from pulmonary embolus. This was a fit woman who wanted the operation so that she could take her dog for walks; she would probably still be alive if she had not had it.
Results
My follow-up is poor, partly because these patients are not under the same surveillance as those with rectal cancer, and partly because the expectation of life for many is smallthey die of other diseases. Of 48 patients, I know of no recurrence of complete prolapse, but I have had two mucosal prolapses treated by a modified pile operation. Once the recurrent stretching of the levator hiatus and the sphincters has been stopped the muscles have a chance to recover. The degree of recovery varies: in younger women it may be complete, in the older group full muscle recovery does not take place and the sphincters remain rather lax. I have used faradism and exercises for years and continue to use them. While I approve them on principle, I am uncertain whether in practice they are of much benefit. If there is obstetric damage to the perineum I seek the help of my gynecological colleagues before treating the patient. I have not treated rectal prolapse by suturing the levator muscles.
Continence I know of none of my patients who has remained incontinent after anterior resection, though some take a few months to recover. Close questioning, however, particularly of those with 'pellet' constipation, shows that some have occasional soiling of their clothes. It is possible that our failures seek advice elsewhere and, if so, I should be glad to hear of them.
My treatment of complete rectal prolapse may be summarized as follows: (1) If early, and there is a sound perineal body, an attempt is made with scattered submucosal injections and a Thiersch operation.
(2) If the prolapse is marked and the patient is fit, I advise an anterior resection. The rectum must be mobilized to the levator ani.
(3) For marked prolapse when the patient is unfit, and a Thiersch operation has failed, or when local anatomy makes it unsuitable, I advise a rectosigmoidectomy. In the thirteen years 1948-1960 inclusive, 536 patients were admitted to St Mark's Hospital with prolapse of the rectum. These comprised 389 cases of complete prolapse and 147 cases of mucosal prolapse. There were 519 adults and 17 children; 24 adults (4 6 %) gave a history of prolapse in childhood, from which they made a spontaneous recovery only to relapse later in life.
As many as possible of these patients were examined at St. Mark's, or by surgeons elsewhere, and failing this by their own doctors. The condition of 257 patients was verified by examination. A further 121 patients replied to a postal questionnaire. Ninety-five patients died, and in 69 the presence or absence of recurrent prolapse was known, so that in 447 patients (83%) we have useful information. Of the remaining 89 patients: 26 were dead but untraced, 43 were lost and 20 had not been treated for their prolapse.
Sex distribution: Of the 389 females, 80-7 % had complete and 19-3% had mucosal prolapsea ratio of 4: 1. Of the 147 males, 50 3 % had complete and 49 7 % had mucosal prolapse, an equal incidence. Age distribution: In females the incidence of complete prolapse rose to a peak in the 7th decade; in males the peak occurred in the 3rd and 4th decades, and then fell away (Fig 1) . The peak in childhood among males is misleading as it is often difficult to be certain of the degree of prolapse in the young. Mucosal prolapse had a roughly equal age incidence in both sexes, the peak occurring in the 5th, 6th and 7th decades (Fig 2) . (Table 1) Disorders of bowel function were the commonest antecedent features in these patients. Constipation and diarrhera or frequent bowel action preceded 67 % of cases. In 9 of these dysentery preceded the change in bowel habit and in one, ulcerative colitis. In 3 prolapse first appeared during an attack of dysentery. In 24-6% additional factors co-existed with disorders of bowel habit ( Table 2 ). Alone and without accompanying difficulties in defiecation these factors accounted for 15-8 % of cases.
Neurological disorders (I l5 %) may partially or completely paralyse the pelvic muscles and, in addition, defxcation may be irregular or difficult.
In tabes dorsalis the afferent limb of the reflex arc, upon which postural contraction of the pelvic muscles depends, is broken. In consequence the pelvic muscular floor becomes atonic. Cerebral hemorrhage occurred in a woman with congenital aneurysms of the circle of Willis; rectal prolapse followed her first hemorrhage, at the age of 19, but she had always been constipated.
Vaginal prolapse is associated with pelvic muscular laxity to a variable degree, and in 8 % preceded rectal prolapse. Pregnancy is difficult to evaluate as a cause. In this survey 43 % of women over 20 years old had borne children, 29% had not, and in the remaining 28 % the obstetric history is unknown. In 3 9% prolapse followed immediately on delivery or occurred during gestation; 4 of these had had a prolapse in childhood which had spontaneously recovered, and they had had no further symptoms until pregnancy preceded a relapse.
When the sphincters are divided at fistula operations trouble may ensue. Whitehead's operation brings the rectal mucosa down to the anal verge so that prolapse readily occurs. 'Pullthrough' operations may injure the sphincters and the colon above the pelvic muscles is unsupported and unattached to the parietes. In a patient with a large anal epithelioma surgical excision removed half the anal sphincters and ano-rectal ring, and prolapse ensued. Another patient had the excised for coccydinia; a posterior perineal and rectal prolapse followed.
Miscellaneous factors include rectal which all caused tenesmus and strain defvcation. Perineal trauma in 2 cases sphincter injury. Whooping-cough and 4 chest disease with persistent coughing ma some bearing on prolapse by intermitter creasing intra-abdominal pressure; it is a nized cause of hernia elsewhere. Mictur difficult and frequent, as in 2 cases with pi enlargement, may act in the same way; repeatedly inhibits the postural supportir traction of the pelvic muscles. A third ca one of tuberculous cystitis with gross frec which may also act by repeated inhibition pelvic muscles.
Psychiatric disease was infrequent i series, possibly [because we do not norm; this type of patient. In only 6 was a diso bowel function present; one was only troul prolapse during psychiatric relapses, when quently, and apparently deliberately, pr( his rectuma procedure from which he w to gain erotic satisfaction.
There remain 18 3 % for which no predis cause could be found. Forty-seven adul (9%) had a prior history of hmemorrhoid Continence Incontinence is a distressing symptom o1 prolapse. We have definite knowledge of control in 377 cases. In 9 incontinence pr prolapse, in one it followed hmmorrhoide 8 of these later developed complete prolaF one of them mucosal prolapse. Incontinen ceded prolapse by an interval varying b six months and three years. None of patients had neurological lesions to explF loss of control.
The incidence of incontinence amor patients with complete or mucosal prol, shown in Table 3 . For the purpose of thi; incontinence is defined as the uncontrolle4 age of solid or liquid fmces. Control of flati variable that we have excluded it from our lations. Incontinence was commoner in co prolapse, but almost 60% of cases with n prolapse were incontinent at times. Clinically, the problem of rectal prolapse appears to be threefold: first, a disorder of bowel function in two-thirds of the cases; second, anatomical displacement of the rectum; third, some degree of f2ecal incontinence in threequarters of the cases. This combination of abnormal function with anatomical displacement presents a formidable surgical problem. TREATMENT Conservative treatment such as physiotherapy or submucous injections of 5 % phenol was adopted in 24 cases; these are not discussed. Operative treatment was used in 492 patients and 20 were untreated. Operative techniques consist of those employing a perineal approach and those employing an abdominal route.
Perineal Operations
Ligature and excision of rectal mucosa (Table 4) usually comprises excision of the rectal mucosa at the primary h2emorrhoidal sites for cases of mucosal prolapse. Six cases of complete prolapse are included. These were found at operation when the full thickness of the anterior rectal wall descended as the mucosa was pulled down prior to ligation: 4 (67 %) recurred. When performed for mucosal prolapse the results were good, only 16 % recurring. (Duration of follow-up was 1-13 5 years, average 5-6 years.) Continence showed a striking improvement in the successful cases, from 42% pre-operatively to 88% afterwards. In recurrent cases there was a deterioration to 33 % of continent patients. Two cases developed post-operative strictures which responded to dilatation. Bowel function was improved, possibly due to the more rational use of aperients. Thiersch's operation (Table 5) : This operation is the insertion of a 19 or 20 S.W.G. silver wire round the anal canal. Other materials have been used, namely, stainless steel wire, nylon ribbon, monofilament nylon and an articulated stainless steel ring (White 1961 ). These variants have in almost all cases been unsatisfactory, owing to fracture of the wire, ulceration into the anal canal or infection. To assess this operation we have considered only cases in which silver wire was used, as the primary operative treatment at St. Mark's. This excludes many cases in which Thiersch's operation was used after other procedures had failed. The cases have been followed for one to twelve years (average 3-8 years). The recurrence rate is 68 %, but many patients with mucosal recurrence (26%) have minimal disability. Continence was improved by 35 -8 %, rising from 11 % pre-operatively to 46-8 % post-operatively in patients without recurrence, but fell to almost 8 -8 % when the operation failed. Bowel function was impeded by the wire in some patients, and in 4 % it was removed because of f=ecal impaction. In 12% the wire caused ulceration and in 16 % it fractured; in the remaining recurrent cases it stretched and became slack.
Anterior pubococcygeus lattice repair: The pubococcygeus is exposed through the posterior vaginal wall, and a darn of continuous steel wire, monofilament nylon, floss nylon or floss silk used to establish a new rectovaginal septum, between the pelvic muscles on either side. Results were unsatisfactory (Table 6) ; 79% recurred, and in the relapsing cases, incontinence is the same as for untreated cases (73 *3 %). However, the few cases without recurrence are continent. One patient died suddenly two days post-operatively from a coronary thrombosis.
Rectosignmoidectomy: Of the 110 cases available for study, some had additional sutures of interrupted wire placed anteriorly in the puborectalis and others a lattice darn of the pubococcygeus. There is no significant difference in the results of these methods, either in cure or continence rates; 58 % recurred, half in the first three years (Table   7) . There was a moderate improvement of continence in cases without recurrence (10 %), but There was a striking increase in the incidence of diarrheea or bowel frequency post-operatively (Table 8) ; this is especially marked in those cases which recur. Morbidity was low; one patient had a small secondary himorrhage and two required temporary colostomies for leaking anastomoses. One patient died of coronary thrombosis eight hours post-operatively.
Abdominal Repairs
Moschcowitz operation: Certain variations have been added to Moschcowitz's original operation of obliterating the recto-uterine or rectovesical pouch. The most useful is posterior mobilization of the rectum to promote adhesions to the sacral fascia, with rectopexy to hold the rectum in place until this has occurred; anterior support is added by uterine ventro-suspension. The results (Table  9 ) are deceptive as the follow-up period is different for each group: in the first the average duration is 8-6 years, in the second 7 7 years, in the third 2-5 years and in the last it is 3 -2 years. These patients as a whole show an increasing recurrence rate with the passage of time. The average age of these patients is 49 years, ranging from 21 to 78 years. Incontinence was improved by 26 % in cases without recurrence and was unchanged in those that recurred. Bowel habit was improved (Table  10 ). The addition of floss nylon slings between the sacrospinous ligaments to reconstitute the rectovaginal septum, which also entails complete mobilization of the rectum (Lloyd-Davies 1949), did not appear to improve the average cure rate (Table I 1) ; the percentage of cases exhibiting; complete recurrence is similar to the Moschcowitz Average follow up 4-5 years (range 2 months to 12 years) * with rectopexy, posterior mobilization of rectum and ventrosuspension of uterus series. There is no significant change in continence. The average duration of follow-up is 10-6 years; the average age is 49 years, ranging from 38 to 70 years.
Roscoe Graham operation: None of the 5 cases (out of 7) under review has recurred; the average follow-up is 7-8 years. One patient died postoperatively with coronary occlusion. One is untraced. One male patient aged 30 years is impotent. One patient was continent pre-operatively and two post-operatively. There was no significant change in bowel habit. The average age is 51 years, ranging from 29 to 68 years. Abdominal repair (Thompson) (Table 12) : This comprises suture of the levators behind the rectum from above, suture of the lateral ligaments of the rectum to the sacral promontory, with obliteration of the rectovesical pouch and uterine ventrosuspension. There has been no recurrence in the 11 cases treated, continence is unchanged, but bowel habit is slightly improved. The average follow-up is 2-8 years. The average age is 58 years, ranging from 25 to 85 years. Anterior resection (Table 13 ): Thirteen cases have been followed for an average period of 3-8 years.
Only 15 % have recurred and the continence rate in cured cases is greatly improved: 4 patients were continent pre-operatively and 7 post-operatively. Bowel function is little changed. Two of these cases had an additional posterior repair of the levators from above. Neither of them has recurred. Three patients had a tantalum gauze implant on to the pelvic floor from above. One has no recurrence five years and two pregnancies later; the second of her children was delivered by Casarean section. One has since died of disseminated sclerosis. The third developed a pelvic abscess which did not settle until the tantalum was removed. One patient needed a temporary colostomy because of a leaking anastomosis. One man aged 20 is impotent. Their average age is 44 years, ranging from 19 to 79 years. Maunsell-Weir operation: Two cases treated, with no recurrence. One is incontinent, the other is fully continent. Perineal excision of the rectum: Four cases, after other measures had failed, had the rectum excised. They were satisfied with their colostomies after operation. Previously, they were helplessly incontinent.
parity and so on. He has stressed the long history of bowel dysfunction, straining and incontinence which has marred these people's lives. Porter supported his assessment of results by simple tests of rectal sensation, volume and sphincter tonus. The overall long-term results of all operations are not satisfactory though somewhat better than those of Hughes and Thompson. This is true of the anatomical but less so of the functional results: soiling, urgency and bowel dysfunction are apt to return or to continue unabated. Partial or complete anatomical recurrence also occurs. Why has this anatomical approach of surgical repair consistently failed? It cannot be, as suggests, that the anatomy has not been adequately studied but that surgeons have failed to realize that correcting anatomy does not necessarily restore function.
Disordered physiology must be the primary defect, rather than disordered anatomy: prolapse is secondary to an abnormality of function, an abnormality of evacuation and continence. The primary functional disorder is uncertain though rectal dyschezia has something to do with it. Constipation is common yet prolapse is rare. A further factor must be present. An anatomical explanation seems unlikely, though a deep peritoneal pouch and lax attachment of the rectum to the sacrum is always found. I have found no postural change which might cause more stress on the pelvic diaphragm, nor any abnormality of the bony pelvic inlet or outlet. O'Carroll in 1949 remarked upon poor rectal sensation after rectosigmoidectomy as judged by balloon studies. I have reported (Todd 1959b (Todd , 1961 ) that poor sensation and an enlarged rectum are present in prolapses before operation. Porter (1960, personal communication) has confirmed this and that no operation alters it. Rectal distension relaxes the sphincters and Porter has demonstrated electromyographically that rectal distension, straining (or the full bladder) inhibits the normal resting activity in the external sphincter ani and the pelvic floor. Electromyographic studies by Porter & Parks (1962, personal communication) suggest that in complete rectal prolapse inhibition occurs too readily, too completely and too protractedly. This may be the abnormal physiological factor. Berglas & Rubin (1953) and later Muir (1955) have confirmed by myogranis that pelvic floor atonicity is present and clinically this is obvious in many with the flat-bottomed look and on palpation when the levator diaphragm descends alarmingly on straining. In 1949 Thompson said: 'Are there irreversible changes in the sphincter ani muscles in cases of long standing?' and: 'Contrary to expectation the sphincter frequently does not recover tone [after operation]' and this has been confirmed by Inberg (1958) .
These changes in the capacity, sensation and tone of the rectum and the changes in the sphincter and levator muscles are similar to those which occur with a cauda equina lesion, as I have previously pointed out. A cauda equina lesion is the only known cause of prolapse (Butler 1954 , Todd 1959a ) but no obvious neurological lesion is found in idiopathic cases.
Is there any logical operation that can overcome the physiological abnormalities? The answer must be, no. If the physiological changes are so advanced that they cannot recover when the anatomy is restored, then a return to normal deftecation and complete continence is unlikely. The problem is not as simple as this because the anatomical cure of the prolapse is not very easily accomplished without recovery of resting muscular tone in the levator diaphragm and sphincters. This is a vicious circle.
I should like to comment on some of the major surgical principles involved in the correction of the anatomical symptom of complete rectal prolapse. Any operation which removes part of the already impaired rectal sensory area is likely to increase the tendency to incontinence, whatever the chances of curing the prolapse. Amputation or rectosigmoidectomy are therefore to be avoided.
A low anterior rectal resection may remove some of this vital and already impaired sensory area but, even if this is not so, a poorly responding inert rectum is anastomosed to a relatively active colon which ejects feces into a small, poorly sphinctered, sump. Occasionally intractable frequency of deftcation, usually poorly controlled, results; it is a disaster, for it may not improve. Taking out a long length of bowel, of itself, does. not necessarily prevent further prolapse.
Fixation of the rectum to the sacrum, where it belongs, is best achieved by mobilization of the bowel down to the tip of the coccyx. Anyone who has attempted excision of rectum after an anterior resection knows how well nature accomplishes. this fixation. Many operations use this manceuvre: the anterior resection, Ivalon sponge, posterior levator repair using an abdominal approach, and other personal modifications of various procedures. A tight rectopexy may prevent this adherence and I think is not helpful.
Pelvic floor muscle repairs all suffer from the disadvantage that they cause scarring in the muscles and attempt to suture or put a lattice between poor material which has inhibited tonicity. A repair of the muscle between the rectum and vagina, such as the Roscoe Graham operation to strengthen the weakness below the deepened pouch of Douglas, is an attempt to put muscle where it does not really belong and wherethe stitches, if the muscles do recover, probably pull out. A repair of the divarication behind the. rectum pushes it forwards to block the gap in the pouch of Douglas and reforms the recto-anal posterior angulation which is important to involuntary continence. It is, however, somewhat difficult to do either from above or below and still entails putting sutures in poor muscles. The anococcygeal raphe should be spared if possible, and this is difficult to achieve with a perineal approach.
Except for the Thiersch procedure, all sphincteroplasties either plicate muscle, which leaves the active fibres already overstretched, or rely upon another muscle such as the gracilis to take on a function which is foreign to it and for which it cannot be trained. Excisions of muscle are obviously unwise; again, overstretched muscle fibres are expected to take over the function they have already failed in. The Thiersch operation has a place, especially if combined with other maneuvres, because it is reasonably physiological and because it is simple. Physiologically it narrows the anus and this may allow the sphincters to recover their tone, provided that the rectum can be kept empty to prevent sphincteric inhibition, and provided that return of tone is still possible. It can, if the bowel is neglected, lead to retention of feces and further impairment. Ivalon sponge surrounding the rectum, advocated by and Morgan (1962) , may hold the rectal diameter to a certain size; its tone may return and sensation of the call to stool may improve. It could obstruct the rectum and not allow enough rectal distension if too tightly ensheathing the bowel. Rectal plication to narrow the rectum and decrease rectal capacity has the same arguments against it as sphincteroplasty, for it attempts to use already overstretched fibres.
Manceuvres such as shortening the lateral ligaments of the rectum, shortening the round ligaments and reduction of the depth of the peritoneal pouch are ancillary; though they may be helpful in preventing prolapse they cannot be considered primary in a repair.
Why does an inguinal colostomy usually prevent recurrence of prolapse as Mills (1956, personal communication) has shown (in mentally deficient persons)? It is not because prolapse is prevented by the colopexy, but because the colon can function easily and the empty rested rectum may contract and give the sphincters a chance to regain tone as they are no longer permanently inhibited.
Regarding excision of the rectum in this condition: a simple colostomy does not always control the prolapse or mucous leakage. I know of 5 cases where excision has been done. One has a good result; 2 are satisfied but have severe perineal hernias, another died after the rupture of a perineal hernia, and one is a disaster.
To conclude, I think that the anatomy may be corrected with difficulty, but this does not necessarily give a completely satisfactory result, which cannot be achieved until normal physiological function can be restored. The operation of choice would seem to be one which achieves fixation of the rectum to the sacrum, restores the normal recto-anal angulation, and is perhaps best achieved by a posterior repair together with a perineorrhaphy to reform the perineal body. If a sphincteroplasty is necessary, probably one of the Thiersch type should be done at a later date than the primary repair. Rectal resection should be avoided, but perhaps there is a place for removal of the redundant sigmoid colon.
Mr H H Nixon (The Hospitalfor Sick Children, Great Ormond Street, London)
Rectal Prolapse in Childhood
The majority of rectal prolapses in childhood settle spontaneously or with minor treatment. The outlook is better than in the adult, but a few may persist and become a difficult problem. I remember a coalminer years ago, who had developed rectal prolapse at 6 weeks of age and had been told it would get better with time. At 25 years old he came for major surgery because when he swung his pick his rectum would slip out.
In the past five years at Great Ormond Street 170 cases presented with prolapse, 45 at my clinic.
The books say that rectal prolapse in childhood is usually of the mucosal type; in my experience a proportion are 5 cm or more long and feel complete. Of the 45, 7 were of this type. At the other extreme, some are seen in which the circle of mucosa seems hardly more than one might expect on straining. Over-anxious scrutiny during and after defiecation by the mother probably accounts for theseespecially if one of the family has been troubled by 'piles' and the mother looks out for early signs. It has been said that prolapse occurs in puny children, but to-day the well-covered strong toddler of 1 or 2 years is affected; 32 of the 45 were of this age. If there is a constitutional factor, it is rather a demanding and attention-seeking nature. Observation of the strainingchild suggests an effort to achieve the prolapse, frightened as he may be when it occurs. They are often the children who fuss over potting and spend a long time squattingperhaps with a picture book to amuse them. The sphincter tone appears normal and the rectum is usually empty in spite of the mother's story of constipation. Only 17 were frankly constipated but another 18 habitually strained on the pot. Ten had had a precipitating illness. In 2 persistent cases a barium enema showed no undue mobility of the rectum in the knee-chest position.
A minority may have a wasting disease such as cystic fibrosisyet most wasted children avoid prolapse. Others may have a neurological defect such as a spina bifida with paraplegiayet the majority of such babies avoid prolapse. Others may have a local anatomical abnormality such as ectopia vesice. Here there is diastasis of the symphysis pubis and separation of the halves of the levator aniyet these children usually grow out of their tendency to prolapse in spite of the anatomical abnormality. Some are really constipatedyet the grossly constipated children with megarectum (rectal inertia) do not prolapse. Prolapse may follow gastroenteritisyet the majority of those who have gastroenteritis avoid it.
The common factor in these children with prolapse seems to be persistent straining.
Treatment
The essential is to reassure the mother that the condition is not serious and that almost all settle down with time. It is alarming to a mother when the baby's bottom falls out. If the prolapse is infrequent or slight no more may be needed. Nine cases were only reassured; 6 settled, 1 failed, and in 2 cases the mother was told to return if the condition continuedthey did not return.
I advise the use of a small seat on the adult lavatory and short regular visits to the lavatory. This avoids the squatting position in which straining and prolapse occur easily. Nineteen were given this advice: 12 were cured, 6 mild cases were told to come back if the condition did not ceasethey did not return. One did not cooperate and failed to improve. Attempts to get the child to defaecate in the lateral position only lead to confusion. Nor does strapping of the buttocks help much, although it is useful as a short term measure after replacement of a complete prolapse.
Many of these children are already taking liquid paraffin for supposed constipation. But examination usually shows no loading of the bowels and there is probably no more than holding back by a difficult or frightened child. The unnecessary use of liquid paraffin may cause seepage and encourage straining, and I think it should be avoided. Where there is real constipation a bulk laxative containing methyl cellulose is preferable. Three cases were given such a laxative and 4 were given Dulcolax suppositories. Of the 7, 5 were cured and 2 told to attend if necessary, but did not return.
When improvement does not begin within a few months, surgical measures may be considered. Some had reached this stage when referred. Submucous injections are valuable in mucosal prolapse. They should be large, and are safe if not always successful. Extrarectal injections have been more reliable in complete prolapse but in one of my earlier cases an abscess complicated matters although it did not prevent cure. Of 45 only 3 were injected, all successfully.
A catgut perianal suture is effective, but if tied tight enough to be effective it is apt to cause painful constipation. Recently I have avoided it. In the 2 cases in which it was used it failed, probably because it was not tight enough.
If the likelihood of spontaneous improvement with time is explained the mother usually manages the replacement until cure occurs. Many cures attributed to minor measures, I suspect, are really spontaneous resolutions and might have occurred without treatment. A minority can persist and cause troubleoften, but not always, those with some other condition such as cystic fibrosis. A Thiersch wire has been successful in these.
Major procedures have occasionally been called for. In a case of ectopia vesicw a Moschcowitz operation was successful; in a spina bifida with paraplegia a Miles' proctosigmoidectomy was successful; in a cystic fibrosis an anterior resection has cured the condition.
In an unusual case of persistent prolapse in a brain-damaged premature baby only 2 months old, the rectum became so ulcerated that a sigmoid colostomy was carried out pulling the bowel up taut to the skin. But this failed to prevent relapse. Only heavy sedation to prevent straining was effective. The rectum healed with a complete atresia and a Swenson type rectosigmoidectomy was performed later. The child is continent, although handicapped by severe athetosis.
Another unusual case with mucosal prolapse had dysuria which caused the straining. Infection of half a duplex kidney was found. Heminephrectomy cured the infection and the prolapse. Prolapse was the presenting symptom in another case of urinary infection complicating nephrolithiasis.
